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Do National Standards Impact Foreign Trade?
Evidence from China’s Foreign Trade and
Sino-US Bilateral Trade

Abstract This paper investigates the impact of standards on China’s trade
volume with the rest of the world and its bilateral trade flows with the US, from
panel data covering 33 ICS classified technology sectors between 1990-2010.
Results show that China’s country specific voluntary standards promote China’s
foreign trade and the impact on exports is larger than on imports. China’s
internationally harmonized voluntary standards have the strongest positive
impact, especially on imports. China’s country specific mandatory standards
increase imports while decreasing exports. China’s internationally harmonized
mandatory standards are favorable for China’s foreign trade development.
China’s country specific voluntary standards and internationally harmonized
standards contribute to promoting China’s trade surplus with the US.
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JEL Classification F02, F10, L15

1 Introduction

With a yearly growth rate of above 9%, in October 2010 China overtook Japan
and became the second largest world economy after the US. China’s foreign trade
has greatly contributed towards creating this economic miracle. Since China’s
accession into the WTO its trade growth rate has been above 25% per year. In
2010, China’s trade volume reached 2,970 billion USD, which is the largest in
the world. Facing fierce competition, a country’s competitive advantage does not
only depend on traditional productive resources, like capital, labor, and land, but
is also decided by its comprehensive capacity to focus on trade, and its ability to
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transform technology to adhere to standards so as to enhance economic
efficiency and competitive advantage. As one of the most important aspects of
international rules, standards play a critical and unique role in guaranteeing
product quality, improving market trust, safeguarding fair competition,
promoting the flow of commodities and advancing global market development. A
mature standardization system may provide vigorous support for the rapid
development of China’s foreign trade.

In order to fulfill the promises of WTO accession, the Standardization
Administration of the People’s Republic of China (hereafter referred to as the
“SAC”) was established in April 2000, and authorized by the State Council to
exercise administrative responsibilities by undertaking unified management,
supervision, and overall coordination of standardization works in China. A
uniform national standards system has been established; SAC is also actively
adopting international standards set by the International Organization for
Standardization (hereafter referred to as “ISO”), International Electrotechnical
Commission (hereafter referred to as “IEC”), ITU, ISO identified international
standards, as well as other advanced foreign standards. Until 2011, there were
40,213 standards issued and implemented, including 5,245 mandatory national
standards, 34,676 voluntary standards, and 292 instructive standards. In adopting
international standards, there are 6,659 national standards identical to (IDT)
international standards (including 706 mandatory standards), and 3,018 modified
(MOD) international standards (including 361 mandatory standards). As can be
seen from Fig. 1, the stock of Chinese standards has grown rapidly in the
twenty-year period from 1990 to 2010. Fig. 2, on the other hand, shows that there
are large variations in the stock of standards across industries.

Although a great deal of attention has been paid to the development of
standards in China, very little research has been done to investigate the
relationship between China’s standards and foreign trade. Do China’s national
standards impact the development of China’s foreign trade? How about the
degree of impact? WTO/TBT agreements state that member countries should set
their national standards on the basis of international standards if international
standards already exist. Then, does adopting internationally harmonized
standards promote China’s foreign trade development? Considering the important
position of China, all these important questions still have not been analyzed.

To our knowledge, this is the first paper to assess the trade effect of China’s
standards on its trade with the rest of the world and bilateral trade with the US.
Following the method of Blind and Jungmittag (2005) and inspired by
Mangelsdorf (2011), our paper found that country specific voluntary standards
positively influence China’s exports while country specific mandatory standards
negatively impact its exports. Internationally harmonized voluntary standards
play a more positive role compared with internationally mandatory voluntary
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Fig. 1 Mean Stock of Chinese Standards (1990-2010)
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Fig. 2 Mean Stock of Chinese Standards in ICS Groups (2010)

standards. As for imports, internationally harmonized voluntary standards have
the strongest positive impact. Internationally harmonized mandatory standards
also promote China’s import growth. Country specific voluntary standards
positively impact China’s imports from the rest of the world. Nevertheless,
whether they are country specific or internationally harmonized, the total stock of
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China’s standards does not seem to play a positive role in expanding China’s
import market. As for China’s trade balance with the US, country specific
voluntary standards are favorable for China’s trade balance with the US, while
country specific mandatory standards have a slight negative impact.
Internationally harmonized standards, whether they are mandatory or voluntary,
contribute in promoting China’s trade balance with the US. The main findings are
summarized in Table 1 and Table 2.'

Table 1 Impact of Standards on Chinese Trade with the Rest of the World

Export Import
. Internationally : Internationally
Country-specific harmonized Country-specific harmonized
Statistically
Mandatory - * insignificant *
Voluntary + + + +

Note: “+” indicates a positive and significant role, and “~” indicates a negative and significant role.

Table 2 Impact of Standards on Chinese Trade with the US

Export Import

Internationally Internationally

Country-specific Country-specific

harmonized harmonized
Mandatory - + + +
Statistically
+ + N +
Voluntary insignificant

Note: “+” indicates a positive and significant role, and “~” indicates a negative and significant role.

The remainder of this paper is structured as follows: In the second section, the
paper reviews the analytical and empirical literature concerning the trade effects
of standards. In the third section, we estimate the impact of China’s national
standards on its foreign trade performance. In the forth section, we estimate this
impact on Sino-US bilateral trade. These two sections are based on pooled time
series panel models. Finally, we conclude by discussing policy implications
based on our results.

2 Impact of Standards on Foreigh Trade

2.1 Analytical Literature

Standards have a rather long history and can indicate the quality of a product to
its consumers so as to reduce the uncertainty existing in economic activities. This

! We thank our unnamed referee for contributing these two tables.



Do National Standards Impact Foreign Trade? 117

is not only a common understanding about standards, but an early theoretical
perspective in investigating the positive role played by standards on trade.
Akerlof (1970) notes that uncertainty existing in the “lemon” market, and
informal, non-paper based guarantees constitute the preconditions for trade and
production. Hudson and Jones (2003) use this thinking in analyzing the effect of
standards on international trade. International standardization is helpful for
developing countries to expand their foreign trade. When new products enter
foreign markets, well-known brands may bring enterprises with competitive
advantage since quality signals transmitted by brands may influence the
consumption decisions of potential users. A product’s country of origin also gives
off this kind of signal, and consumers tend to link the quality of a product with
the average income level of that product’s country of origin. Therefore,
consumers always think that products from high-income level countries have a
higher level of quality. In such circumstances, small enterprises from developing
countries face a competitive disadvantage. Although international standardization
systems like ISO cannot eliminate information asymmetry, they still provide
valuable solutions that developing countries may consider when participating in
the global trade market.

International standards can provide unified information for consumers from
both home and abroad; however, another important issue is rising. Besides the
international standards contributed by international standardization organizations,
trade member countries also establish their own national standards systems; these
national standards are not necessarily harmonized with international standards.
Thus, research concerning international harmonization of technical standards
constitutes another important research field. Gandal and Shy (2001) analyze
governments’ incentives to recognize foreign standards and standardization
policies when both network effects and conversion costs exist. When government
policy is limited to either recognizing all foreign standards or not recognizing
any foreign standards, the outcome is always recognition. When conversion costs
are relatively large, two countries can increase their welfare by forming a
standardization union that does not recognize the standard of the third
(nonmember) country. When network effects are significant, all countries
mutually recognize all standards and have no incentive to form standardization
unions. Klimenko (2009) models the disciplines for policing technical standards
barriers that exist within the legal system of the WTO. In the cases of trade under
perfect competition and international duopoly, in which both governments
strategically use policies toward compatibility standards but cannot use
conventional trade policies. The equilibrium of the model suggests that the
unilaterally optimal compatibility standard of the importing country is “more
burdensome than necessary,” in that it does not maximize the joint welfare of the
importing and the exporting countries.
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2.2 Empirical Evidence

In empirical studies, Swann et al. (1996) contributed the first empirical evidence
to quantify the relationship between standards and trade performance. UK
national standards had a positive and significant effect on UK exports and UK
imports, while UK international standards had a positive and weakly significant
effect on UK exports and a negligible effect on UK imports. Swann (2010) also
provides a comprehensive review of empirical literature on international
standards and trade.

Blind and Jungmittag (2005) offered a disaggregated analysis at the sectoral
level which is classified with the ICS classification system. The effects of patents
as indicators and standards on German trade performance are generally analyzed
and Germany-Britain trade is analyzed in detail. They found that Germany’s
export performance could primarily be explained by its innovative capacity and
only to a small extent by its strength in standards. International standards have
trade fostering effects while the effects of national standards on exports are
ambiguous.

Moenius (2004) concludes that country specific product and process standards
are barriers to trade and that harmonized standards promote international trade.
Results show that while country specific standards of importers reduce imports
for non-manufactured goods (e.g., agriculture); they do promote trade in the
manufacturing sector. Country specific standards of the importing country offer
valuable information for adapting products to the market. Without standards,
information costs would be too high. Moenius (2006a) investigated bilateral
trade of agricultural products among 12 OECD countries and found that country
specific agricultural standards do not always block trade and harmonization does
not always increase trade. Moenius (2006b) used data from 159 countries and
those from 14 OECD countries separately to investigate the trade effects of
standards on electrical products. The results show that both national and
international standards increase trade flows in electrical products, and the impact
from the former is even bigger than the latter. Besides, smaller countries benefit
more than bigger countries since the size of exporting and importing countries
also influences the coefficients.

Chen and Mattoo (2008) investigated how trade flows are affected by mutual
recognition agreements (MRAs) and harmonization agreements of standards and
regulations. They estimate a gravity model of bilateral trade between pairs of
countries including 28 OECD countries and 14 non-OECD countries. Results
show that harmonization agreements may increase trade between participating
countries but reduce exports from developing countries excluded from the region.
Mutual Recognition Agreements (MRAs), on the other hand, promote trade both
within the region and with the rest of the world, unless they contain restrictive
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rules of origin, in which case intraregional trade increases at the expense of
imports from other countries.

Portugal-Perez, Reyes and Wilson (2010) assessed the impact of international
harmonization of EU standards on trade flows for electronic products.
Internationally harmonized standards are those aligned with worldwide practices
defined by global standards institutions. Specifically, a standard is considered
internationally harmonized if it is “identical” to an existing IEC standard. The
impact of harmonization has a differentiated impact on three categories of
electronics: electronic components, consumer electronics and telecoms, as well
as IT products. Although a positive and robust relationship appears between
international harmonization and trade in all of the three categories, EU-specific
standards that are not aligned to international norms have a mixed impact on
trade across sectors and estimation methods used.

Chen, Otsuki and Wilson (2008) used the data from the World Bank Technical
Barriers to Trade (TBT) Survey to estimate a firm-level model and investigated
the effects of various types of standards on a firm’s export decisions in
developing countries. Their sample contains data from 619 firms, ranging across
25 agricultural and manufacturing industries, and 17 developing countries. The
sample contains data about the technical barriers they encountered in export
markets in five developed countries (EU, USA, Canada, Japan and Australia).
They found that different types of standard exhibit sharply distinct relations with
a firm’s intensive and extensive margins of exports. Quality standards are
positively correlated not only with a firm’s average export volume across
markets and products but also their export scope, measured by the number of
export markets and products. A similar relationship is found between labeling
requirements and export scope. Certification procedures, however, are associated
with a significant decline in the number of export markets and export products.

Czubala et al. (2009) used a simple selection gravity model to examine the
impact of EU-15 standards on textiles and clothing exports from 47 Sub-Saharan
countries in Africa. They identify standards that are aligned with ISO standards
(as a proxy for de facto international norms). The results show that EU-15
standards are not harmonized to ISO standards and therefore are a barrier to trade
while internationally harmonized EU standards are less trade restrictive.

Mangelsdorf (2011) collected the first empirical evidence concerning the role
of technical standards for trade between China and the European Union, and
found that purely Chinese national standards have negative effects for European
exports while Chinese international standards have positive effects for European
exports. Mangelsdorf et al. (2012) examined the impact of food standards in
China on its agricultural exports and found that China’s national standards,
especially mandatory standards, have export promoting effects. The
harmonization of standards also has a positive impact. The impact of an
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additional internationally harmonized standard has a larger impact than the
marginal impact of purely Chinese domestic standards.
We summarize the main findings of these empirical studies in Table 3.

Table 3 Empirical Evidence Concerning the Trade Effects of Standards

Authors Trade effect
Dependent variable

National Harmonized
standards  standards

Total trade volume of the UK with the rest the

Swann et al. (1996) world ) )
Blind and Jungmittag Germany’s trade with the rest of the world and HO) +
(2005) bilateral trade with the UK
Moenius (2004) Bilateral trade, 12 OECD members ) (+)
Moenius (2006a Bilateral trade, agricultural products, 12 OECD
(20062) - Bilateral trade, ag P GO GO
Moenius (2006b) Bilateral trade, electrical products, 159 countries ) )
and 14 OECD members
Chen and Mattoo Bilateral trade, 28 OECD countries and 14 non- )
(2008a) OECD countries
Chen, Otsuki and Extensive and intensive margins of trade,
Wilson (2008b) agricultural and manufacturing products, exports HO)
from 17 developing countries to 5 developed
countries
Czubala et al.(2009) Bilateral trade, EU-15 imports of textiles and
clothing from 47 Sub-Saharan countries in =) )
Africa
Portugal- Perez, Reyes Bilateral trade, EU-15 imports of electronics HO) +)
and Wilson (2010)  from the rest of the world
Mangelsdorf (2011)  Bilateral trade, China and the EU =) ()
Mangelsdorfetal.  China’s exports, agricultural and food products, ) *)
(2012) 7 groups of food products

Note: (+) indicates a positive and significant role, and (-) indicates a negative and significant role.

3 Data

All standards data are collected from the National Standards Query provided by
SAC. On behalf of China, SAC has joined the ISO, the IEC and other
international and regional standardization organizations. Meanwhile, SAC is
responsible for organizing the activities of the Chinese National Committee for
ISO and IEC. SAC also approves and organizes the implementation of
international cooperation and exchange projects on standardization.

Currently, SAC provides National Standards Query and National Standard
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Plan Query services. Researchers can find abundant information about China’s
national standardization system, including: China’s standard codes, and titles in
both Chinese and English, Standards’ Attributes (Standard kind: mandatory,
voluntary, instructive; Draw/Edit; Standard Sort), codes for ICS and CCS,
Adopted International Standard No., Adopted International Standard (none, ISO,
IEC, ITU, identified by ISO, others), Application Degree (IDT, MOD, NEQ,
EQV), Replaced Standard, Plan No., Issuance Date, Execute Date, Technical
Committees, Technical Committees Code, Governor, Governor Code and
Drafting Committee. Information concerning active standards and revocatory
standards may also be obtained. Most importantly, this dataset has both Chinese
and English versions, which are free and open to all users.

Trade data concerning China’s international trade with the rest of the world
and bilateral trade with the US are obtained from the UN Comtrade database. We
collect GDP data (constant 2000 USD) of OECD members, the US and China
from the World Databank’s world Development Indicators (WDI). Chinese trade
price indexes are calculated using the data from the export value index (2000 =
100), the export volume index (2000 = 100), the import value index (2000 = 100),
and the import volume index (2000 = 100), which are also collected from the
WDI database.

Standards are classified according to the International Classification of
Standards (ICS), we use Blind’s (2004) concordance table between the ICS
classification and the Standard International Trade Classification Revision 2 to
assign the standards to the trade data. Necessary modifications are made due to
the trade data we obtain from the UN Comtrade database (see Appendix Table
Al).

4 Impact of Standards Stock on China’s Worldwide Exports
and Imports

Following Blind and Jungmittag (2005) and Mangelsdorf (2011), we also use the
demand function to explain the role of standards on China’s entire exports
(WEM,,) and imports (WIM; ) from 1990-2010. Our data contains 33 ICS
classified groups over a 21-year period, constituting 693 observations. We first
divide the total stock of China’s standards (std, ) into China’s country specific
standards (n _std;, ) and China’s internationally harmonized standards (/4 _std,, ).
Then we further differentiate China’s country specific mandatory standards
(nm_std,) and China’s internationally harmonized mandatory standards
(hm_std,) , China’s country specific voluntary standards ( nv_std, ) and
China’s internationally harmonized voluntary standards (sn_std,, ).

In the export and import models, we use the GDP of OECD members
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(gdpOECD,) to describe world consumers’ incomes, and its counterpart in the
import model is China’s GDP. We include the trade price index at time ¢
(pex, / pim,), which reflects the relative price level and general competitiveness
of international price competition. These are important macroeconomic indicators.
We also include a dummy variable (wfo,) to capture the changes after China’s
accession into the WTO. The complete descriptions of variables and data
resources are reported in Table A2. All equations include a fixed effect (a,;)of
the ICS classified group i to capture the time invariant sector specific differences.
We use lagged standards variables because a standard published in year ¢ and
technological field 7 has its full effect on trade volume in year ¢+ 1. Random
error term (u,, ) and first order autocorrelation coefficient(p) are included in the
models.

In(EX,,)=a, +a/In(std,, |)+a,In(n_std,, |)+a;In(h_std, )
+ayIn(nm _std,, )+ asIn(hm _std,, |)+ agIn(nv_std, )
+a, In(hv_std,_|) + ag In(pex, / pim,) + ay In(gdpOECD,)
+ a,y In(patent,) + a, wto, + pe,, | +u,. (1

In(IM,))=a,; +a, In(std, )+ a,In(n_std, )+ a;In(h_std, )
+a,In(nm_std,_|)+ asIn(hm _std,,_|)+ agIn(nv_std,,_;)
+a, In(hv_std,,_|)+ ag In(pex, / pim,) + ay In(gdpChina, )
+ a,y In(patent,) + a, wto, + pe,_, +u,,. )

We use logarithms for variables to avoid bias caused by high values in the data.
One advantage of the logarithmic form is that it allows for the interpretation of
the estimated coefficients as elasticities. As can be seen from the sample statistics
in Table A3 of the Appendix, the minimum number of standards in the sample is
zero. To enable the use of the logarithm, we use the number of standards plus 1
as the standard count variable. This procedure increases the mean by one unit but
does not affect the variance, and it does not reduce the number of observations.
Furthermore, we conduct the model specification link test and the null hypothesis
to show that the conditional mean is correctly specified and cannot be rejected.
This suggests that our model is properly specified.

One issue we had to deal with is multicollinearity. We can see from the
correlation matrix in Table A4 of the Appendix that there is a relatively high
correlation between harmonized mandatory standards and national mandatory
standards as well as between harmonized voluntary standards and national
voluntary standards. To deal with the problem caused by potential multicollinearity
and ensure unbiased coefficients, we estimate different types of standards
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separately.2

The results for China’s export and import models are reported in Tables 4 and
5, respectively. To avoid the potential bias caused by OLS estimates, we use
fixed effect estimators in model specifications (1)—(5) while assuming different
intercepts for each cross-sectional unit and common slope. However, one
disadvantage in using a cross-sectional time series model is that, the errors may
be correlated across time and / or section. Furthermore, as Podesta (2002) points
out, using a cross-sectional time series model may also lead to a heteroscedastic
distributed error term. To deal with these problems, we applied Pesaran’s (2004)
and Wooldridge’s (2002) approaches to test for cross-sectional dependence and
serial correlation separately. The results show that the null hypothesis for ‘no
cross-sectional dependence’ was rejected at the 1% level while the null
hypothesis for ‘no serial correlation’ could not be rejected. Therefore, we follow
Beck and Katz’s (1995) procedure and apply ‘panel corrected standard error’
(PCSE) estimators with an independent autocorrelation structure in the model
specifications (6)—(9). Accordingly, we base our analysis mainly on the estimates
from the PCSE methods. In specifications (7) and (9), the stock of China’s patent
applications is also included as a control variable.

First, we analyze the estimation results for export function (1). In most
specifications, the OECD members’ GDP shows a strong and positive impact on
China’s exports to the rest of the world. The rise of export prices against import
prices of tradable goods obviously deteriorates China’s trade price terms thus
negatively influencing the performance of its exports. From specifications (1) to
(5), although most standards variables (except China’s national mandatory
standards) show a positive role in promoting China’s exports, the trade effects are
not statistically significant. By applying PCSE estimators, specifications (6)—(9)
show some statistically significant results. In specification (6), when China’s
national mandatory standards and China’s national voluntary standards are
included, the former and the latter have explicitly opposite and statistically
significant impacts on China’s exports to the rest of the world. China’s country

2 Another issue we have considered is the possibility of reverse causality, that is, the
possibility that a larger trade flow causes an increase in the number of standards. We believe
that China’s standards are exogenous to trade flows for two reasons. First, the development of
standards is a very complex process, requiring the coordination of the interests of various
stakeholders. Consequently, standard setting is usually a time intensive process that could last
more than five years. Furthermore, standardization is primarily driven by technological change
which has an impact on trade, but again only with a significant time lag (Blind, 2004). Second,
a planned system in China’s standardization management reinforces the degree of exogeneity
concerning the setting of national standards in China. Many researchers (Gao, 2007; Lee and
Oh, 2008, etc.) have raised concerns over the inability of China’s domestic firms to participate
in the formation of Chinese national standards. In addition, the interests of the customers have
always been neglected.
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128 Lijuan Yang

specific mandatory standards may not aid exports while the trade promoting
effects of China’s country specific voluntary standards are stronger. A 1%
increase in China’s national mandatory standards may lead to a 0.137% decrease
in export volume. And a 1% increase in China’s national voluntary standards
may lead to a 0.390% increase in export volume. In Specification (8), China’s
internationally harmonized standards, whether mandatory or voluntary, positively
and significantly influence China’s exports. A 1% increase in China’s
harmonized mandatory standards may bring about a 0.175% increase in China’s
exports, whereas a 1% increase in China’s harmonized voluntary standards has a
0.347% increase in exports. Generally, besides China’s country specific
mandatory standards, standards seem to have an export-inhibiting role, China’s
country specific voluntary standards and China’s internationally harmonized
national standards influence China’s exports positively and this is statistically
significant at the 1% level. Quantitatively speaking, voluntary standards play a
more important role in China’s export growth compared with mandatory
standards, and China’s country specific voluntary standards have the strongest
export-promoting effects. When China’s stock of patent applications is included,
specifications (7) and (9) basically provide the same impact strength and
significance level as specifications (6) and (8).

For imports, China’s GDP growth has a positive influence in expanding
China’s imports from the rest of the world. Specifications (1)—(3) show that
China’s total stock of standards may not have a positive influence on its import
volume. China’s country specific standards have the strongest negative influence
on its imports. A 1% increase in China’s country specific standards may lead to a
0.370% decrease in its import volume. Even China’s internationally harmonized
standards have a negative and statistically significant impact on China’s import,
although this impact is smaller than the impact of China’s total standards and
China’s country specific standards. Specifications (4)—(5) do not provide
statistically significant results for standards variables. In applying a PCSE
estimator, specification (6) shows that China’s country specific voluntary
standards have a positive and statistically significant role in promoting China’s
imports. A 1% increase in China’s voluntary standards may lead to a 0.336%
increase in China’s imports from the rest of the world. Specification (8) shows
that China’s internationally harmonized standards promote China’s import
development. A 1% increase in China’s internationally harmonized mandatory
standards may lead to a 0.177% increase in China’s imports. Most importantly, a
1% increase in China’s internationally harmonized voluntary standards may lead
to a 0.524% increase in China’s imports. The harmonization of China’s national
standards with international standards plays a rather critical role in the
development of its imports from the rest of the world. Meanwhile, specifications
(7) and (9) which include a control variable denoted by the stock of China’s
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patent applications show almost the same results compared with specifications (6)
and (8).

5 The Impact of the Stock of Standards on Sino-US Bilateral
Trade

The US and China are mutually critical trade partners; however, research
concerning the impact of standards on this important bilateral relationship has
not been done yet. Therefore, we carry out the work of investigating the impact
of China’s national standards on the relationship between China and one of
China’s most important bilateral trade partners.

We base our bilateral analysis on the same time period and same empirical
methods as Section 4. The difference is, considering the huge trade surplus
between China and the US, we include a trade balance model to describe the
relationship between Chinese standards and its net exports to the US. The
estimation results are reported in Table 6, Table 7 and Table 8 separately.

In(BEX,,)=a,; + a; In(std;,_|)+ a, In(n_std, )+ a;In(h_std,,_ )
+a,In(nm _std,, )+ asIn(hm _std,,_|)+ az In(nv_std,, ;)
+a, In(hv_std, )+ ag In(gdpUS,) + a4 In(patent,)
+ agwio, + ;. 3)
In(BIM ;) = a,; + a, In(std,,_,)+ a, In(n_std, )+ ayIn(h_std,,_,)
+a,In(nm_std, )+ asIn(hm _std,,_,)+ agIn(nv_std,,_,)
+a; In(hv _std,,_,) + ag In(gdpChina,) + a, In( patent,)
+a wto, +¢,,. “4)
In(BEX,, / BIM,,)=a,; + a;In(std,,_;)+ a, In(n_std, )+ a;In(h_std, )
+a,In(nm_std,, )+ asIn(hm _std,, )
+agIn(nv_std, )+ a;In(hv_std,_))
+ ag In(gdpUS, ) + aq In(patent,) + a,ywto, + €,,. (5)
We first analyze the export function. The US’s GDP growth has an expected
and positive impact on China’s exports to the US. Specifications (1) and (2) show
that China’s total stock of standards and China’s country specific national
standards both have a positive and statistically significant impact on China’s
exports to the US at the 5% significance level. The latter’s impact is slightly
stronger than the former. A 1% increase of China’s country specific standards
may lead to a 0.185% increase in China’s exports to the US at the 5%

significance level. Specification (4) shows that China’s country specific
mandatory standards have a negative impact on China’s exports to the US while
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China’s country specific voluntary standards positively influence China’s exports
to the US, both at the 10% significance level. Specifications (3) and (5) do not
provide statistically significant results although China’s total stock of
internationally harmonized standards and China’s internationally harmonized
voluntary standards influence China’s exports to the US positively while China’s
internationally harmonized national standards have a negative impact.
Specification (6) shows that China’s national mandatory standards negatively
impact China’s exports to the US at the 5% significance level. A 1% increase in
China’s national mandatory standards may lead to a 0.100% decrease in its
export to the US at the 5% significance level. China’s national voluntary
standards show a positive and significant impact on promoting China’s exports to
the US, while a 1% increase in China’s national voluntary standards may lead to
a 0.192% increase in China’s exports to the US. China’s internationally
harmonized mandatory standards and China’s voluntary standards both positively
impact China’s exports to the US at the 1% significance level, and the latter’s
positive effect is stronger. A 1% increase in China’s internationally harmonized
mandatory standards may lead to a 0.171% increase in China’s exports; whereas
a 1% increase in China’s internationally harmonized voluntary standards may
lead to a 0.258% increase in China’s exports to the US. Specifications (7) and (9)
which include China’s stock of patent applications show the same qualitative
signs as specifications (6) and (8), with some little changes quantitatively.

Then we analyze the import function. Specifications (1)—(3) show that China’s
total stock of national standards, China’s country specific national standards and
China’s internationally harmonized national standards may not promote China’s
imports from the US. China’s country specific standards have the least trade
inhibiting effects, yet a 1% increase of China’s country specific standards may
lead to a 0.349% decrease in China’s imports from the US. China’s internationally
harmonized national standards show the strongest negative signs with a 1%
increase leading to a 0.461% decrease in China’s imports from the US.
Specifications (4) and (5) do not show significant estimation results. Specification
(6) shows that China’s country specific mandatory standards positively influence
China’s imports from the US; the result is statistically significantly. A 1%
increase of China’s mandatory national standards may lead to a 0.355% increase
in China’s imports from the US. Specification (8) shows that China’s
internationally harmonized standards promote China’s imports from the US,
whether they are mandatory or voluntary though the influence of the latter is
stronger than the former. A 1% increase in China’s internationally harmonized
mandatory standards may lead to a 0.312% increase in China’s imports from the
US while a 1% increase in China’s internationally harmonized voluntary
standards may lead to a 0.342% increase in China’s imports from the US.
Including China’s stock of patent applications as a control variable in
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specifications (7) and (9) basically gives the same result as with specifications (8)
and (9).

Next, we analyze China’s trade balance with the US. Specification (1) shows
that China’s total stock of standards improves China’s trade balance with the US
and is statistically significant at the 5% significance level. A 1% increase in
China’s standards may lead to a 0.219% increase in China’s net exports to the US.
Specification (4) shows that China’s national mandatory standards have a
negative impact on China’s net exports to the US at the 10% significance level.
Specification (6) confirms this effect at the 1% significance level with a PCSE
estimator, while a 1% increase in China’s national mandatory standards may lead
to a 0.461% decrease in China’s net exports to the US. Specification (6) also
shows that China’s national voluntary standards improve China’s net exports to
the US. A 1% increase in China’s national voluntary standards may lead to a
0.138% increase in China’s net exports to the US. The increase in China’s
national voluntary standards may be helpful to China’s trade balance.
Specification (8) shows that both China’s internationally harmonized mandatory
standards and China’s internationally harmonized voluntary standards positively
influence China’s trade balance with the US; the result is statistically significant.
A 1% increase in China’s internationally harmonized mandatory standards and
China’s internationally harmonized voluntary standards may increase China’s net
exports to the US 0.176% and 0.262%, respectively. China’s internationally
harmonized voluntary standards play a more important role in promoting China’s
net exports to the US.

6 Conclusion

In this paper, we provide the first empirical evidence of Chinese standards for its
foreign trade and bilateral trade volume with the US. We use data on trade flows
in 33 subgroups, over a 21-year time period from 1990 to 2010, on international
standards’ classifications to investigate the trade effects of China’s country
specific national standards and China’s internationally harmonized standards. We
further differentiate China’s country specific standards and China’s
internationally harmonized standards according to whether they are mandatory or
voluntary. The main findings are summarized as follows.

As far as exports are concerned, China’s country specific voluntary standards
positively influence China’s exports while China’s country specific mandatory
standards have a negative impact on its exports. A 1% increase in China’s
country specific voluntary standards may lead to a 0.39% and a 0.192% increase
in its exports to the rest of the world and the US, respectively. A 1% increase in
China’s country specific mandatory standards may lead to a 0.137% and a
0.100% decrease in China’s exports to the rest of the world and the US,
respectively. China’s internationally harmonized voluntary standards play a more
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positive role compared with China’s internationally mandatory voluntary
standards. A 1% increase in China’s internationally harmonized voluntary
standards may lead to a 0.347% and a 0.258% increase in its exports to the rest of
the world and the US, respectively. And a 1% increase in China’s internationally
harmonized mandatory standards may lead to a 0.175% and a 0.171% increase in
its exports to the rest of the world and the US, respectively.

As for imports, China’s internationally harmonized voluntary standards have
the strongest positive impact. A 1% increase in China’s internationally
harmonized voluntary standards may lead to a 0.524% and a 0.342% increase in
China’s imports from the rest of the world and the US, respectively. China’s
internationally harmonized mandatory standards also promote China’s import
growth. A 1% increase in China’s internationally harmonized national standards
may lead to a 0.177% and a 0.312% increase in its imports from the world and
the US, respectively. China’s country specific voluntary standards positively
impact China’s imports from the rest of the world while China’s country specific
mandatory standards promote China’s imports from the rest of the world. A 1%
increase in China’s country specific voluntary standards may lead to a 0.336%
increase in China’s imports from the rest of the world while a 1% increase in
China’s country specific voluntary standards may lead to a 0.355% increase in
China’s imports from the US. Nevertheless, whether they are country specific or
internationally harmonized, China’s total stock of standards do not seem to play a
positive role in expanding China’s import market.

As for China’s trade balance with the US, China’s country specific voluntary
standards are favorable for China’s trade balance with the US, while China’s
country specific mandatory standards are not favorable. A 1% of increase in
China’s country specific voluntary standards may lead to a 0.138% increase in
China’s net exports to the US, while a 1% increase in China’s country specific
mandatory standards may lead to a 0.461% decrease China’s net exports to the
US. China’s internationally harmonized standards, whether mandatory or
voluntary, both contribute in promoting China’s trade balance with the US. A 1%
increase in China’s internationally harmonized voluntary standards may lead to a
0.262% increase in China’s net exports to the US, while a 1% increase in China’s
country specific mandatory standards may lead to a 0.176% increase in China’s
net exports to the US.

To summarize, standards play a very important role for China’s international
trade. Voluntary national standards and internationally harmonized standards
have a positive impact on trade, while mandatory national standards have either a
negative or negligible impact on trade.

From these findings we may draw the following policy implications. First,
China should both quantitatively and qualitatively increase its standards. Most
importantly, China should enhance the quality and reputation of its national
standards. Limited and underdeveloped standardization has already constrained
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China’s trade development. The trade promoting effects of China’s standards
have not been completely realized yet. Second, China should further cooperate
and coordinate with international organizations so as to enhance the international
harmonization level of its standardization system. Active participation in
international standardization activities is a prerequisite for harmonization. Third,
China should continue to maintain a high ratio of voluntary standards in China’s
total stock of standards, and encourage both domestic and foreign enterprises to
play an increasing role in China’s standardization process. Considering China’s
potentially huge market, the improvement of the national standardization system
is critical for facilitating international business activities between China and the
rest of the world.
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Appendix
Table A1 Concordances between ICS Classifications and SITC Rev. 2 Classifications
b " Standand fiids) IS 2ss Cevision )
1 Health Care Technology 11 774; 872
2 Metrology and Measurement 17 873
3 Testing 19 874
4 Mechanical Systems 21 694
5 Fluid Systems 23 742;743
6  Manufacturing Engineering 25 695; 696; 736; 737
7  Energy, Heat Transfer Engineering 27 351;711;712; 718
8  Electrical Engineering 29 693; 716, 771; 772, 773; 778
9  Electronics 31 776
10  Telecommunications 33 761;762; 763; 764
11 Information Technology, Office Equipment 35  751; 752; 759
12 Image Technology 37 871; 881; 882; 883; 884

(7o be Continued)
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(Continued)
No. ICS classified group SITC-code
(standard fields) UEICE (revision 2)
13 Precision Mechanics, Jewellery 39 667; 885; 897
14  Road Vehicle Engineering 43 781; 782; 783; 784; 785
15  Shipbuilding, Marine Structures 47 793
16  Aircraft, Space Vehicle Engineering 49 792
17 Packaging, Distribution of Goods 55 692; 893
18  Textile and Leather Technology 59 21; 26; 61; 65; 724
19  Clothing Industry 61 842; 843; 844, 845; 846; 847, 848; 851
20  Agriculture 65 00; 03; 08; 12; 271; 56; 721, 722; 941
01; 02; 04; 05; 06; 07; 09; 11; 22; 41;
21 Food Technology 67 4243727
22 Chemical Technology 71 51;52;55; 57
23 Mining, Minerals; 73 32
24 Civil Engineering 93 723
25  Metallurgy 77 274; 28; 67, 68
26 Wood Technology 79  24;63
27  Glass/Ceramics Industries 81 664; 665; 666
28  Rubber/Plastics Industries 83 23;58; 62
29  Paper Technology 85  25;64;725;726
30  Paint/Color Industries 87 53
31 Construction Materials, Building 91 273;278; 661; 662; 691; 812
32 Military Engineering 95 951
33 Housekeeping, Entertainment, Sports 97  697;775; 821; 831; 898
Table A2 Data Source
Variables Source
Dependent variables
Volume of China’s exports to the rest of the world in the ICS
WEX: classification group i time ¢, US$ billion UN comtrade
Volume of imports from the rest of the world in the ICS
WM classification group i at time ¢, US$ billion UN comtrade
BEX, Volum§ of_ China’s exports o the US in the ICS classification UN comtrade
group i at time ¢, US$ billion
BIM, Volume of US imports to China in the ICS classification group i at UN comirade

time ¢, US$ billion

(To be Continued)



142 Lijuan Yang
(Continued)
Variables Source
Independent variables
Real gross domestic product of OECD members at time ¢, constant World
8dpOECD: 2000 Us$ billion Databank
oUS. Real gross domestic product of the US at time ¢, constant 2000 World
§APT1 - US$ billion Databank
doChi Real gross domestic product of China at the time ¢, constant 2000 World
§aApEINA: 4S8 billion Databank
pex,/ pim, Export price index relative to the import price index at the time #; World
! ! ’ Databank
China Patent
cpatent,  Stock of Chinese patent applications Information
Center
Stocks of national standards in China in the ICS classification
std;; o SAC
group i at time ¢
Stocks of China’s country specific national standards in the ICS
n_std;, . . S SAC
= classification group i at time ¢
Stock of China’s internationally harmonized national standards in
h_stdy . . P SAC
= the ICS classification group i at time ¢
nm_std, StOCl?S of Chma s cquntry specific mandatory standards in the ICS SAC
classification group i at time ¢
Stocks of China’s internationally harmonized mandatory standards
hm_stdy in the ICS classification group 7 at time ¢ SAC
nv_stdy Stocks of .Chma s C(')un'qy specific voluntary standards in the ICS SAC
classification group i at time ¢
v std Stocks of China’s internationally harmonized voluntary standards SAC
v_stéi in the ICS classification group i at time ¢
y Dummy variable for China’s WTO accession; 0 for the years SAC
wior 1990-2000; 1 for the years 2001-2010
Table A3 Sample Statistics (Foreign Trade)
Variable Obs Mean Std. Dev. Min Max
Dependent variables
WEX;, 693 13 27.3 0 206
WIM,;, 693 10.2 21.8 0 208
Independent variables
gdpOECD; 693 25,600 3,600 20,100 30,700

(7o be Continued)
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(Continued)
Variable Obs Mean Std. Dev. Min Max
gdpChina, 693 1,440 821 445 3,250
pex,/ pim, 693 1.030635 0.086761 0.8043478 1.193548
n_stdy 726 117.3471 179.0505 0 1,422
h_stdy 726 106.741 143.434 0 1,084
nm_std; 726 16.00826 37.35108 0 253
hm_std; 726 7.584022 20.30683 0 254
nv_std; 726 100.9725 157.6622 0 1,240
hv_std; 726 98.38017 130.1047 0 814
cpatent, 693 269,535.8 251,720.2 35,655 861,468
wto, 726 0.4545455 0.4982729 0 1
Table A4 Correlation Matrix of Independent Variables (Foreign Trade)
WEX;, WIM;,  gdpOECD; gdpChina,  Pex/pim, n std; h_stdy
WEX; 1
WIM;, 0.4498 1
gdpOECD, 0.4104 0.3868 1
gdpChina, 0.4576 0.4293 0.9298 1
pex,/ pim, 0.1809 0.1479 0.3958 0.3696 1
n_std; 0.3118 0.5196 0.4198 0.499 0.1639 1
h_stdy 0.5064 0.6017 0.5378 0.5993 0.2166 06773 1
nm_std; 0.0956 0.0814 0.2609 0.2869 0.1082 0.629  0.2553
hm_std;, 0.289 0.2923 0.3398 0.394 0.1401 0.4936 0.5941
nv_std; 0.3255 0.5665 0.4121 0.495 0.1594 0.9831  0.7006
hv_std; 0.4976 0.6096 0.5312 0.5894 0.2133 0.6612  0.9927
cpatent, 0.4601 0.4308 0.8669 0.9876 0.3332 0.5089  0.6003
wto, 0.3591 0.3451 0.8761 0.8157 0.1571 03772 0.4876
nm_stdy ~ hm_std; nv_stdy hv_std; cpatent, wto,
nm_std; 1
hm std, 05182 1
nv_stdy 0.4762 0.4296 1
hv_std; 0.1992 0.4956 0.6963 1
cpatent, 0.2857 0.3996 0.5064 0.5894 1
wto, 0.236 0.3048 0.37 0.4819 0.7795 1
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Table A5 Sample Statistics (Sino-US Bilateral Trade)
Variable Obs Mean Std. Dev. Min Max
Dependent variables
BEX; 693 2.43 6.27 0 64.1
BIM; 693 0.882 1.47 0 13.5
gdpUS; 693 9,540 1,630 7,040 11,700
gdpChina, 693 1,440 821 445 3250
pex,/ pim, 693 1.030635 0.086761 0.8043478 1.193548
Independent variables
n_stdy 726 117.3471 179.0505 0 1,422
h_stdy 726 106.741 143.434 0 1,084
nm_stdy 726 16.00826 37.35108 0 253
hm_std;, 726 7.584022 20.30683 0 254
nv_stdy 726 100.9725 157.6622 0 1,240
hv_stdy 726 98.38017 130.1047 0 814
cpatent, 693 269,535.8 251,720.2 35,655 861,468
wto; 726 0.4545455 0.4982729 0 1

Table A6  Correlation Matrix of Independent Variables (Sino-US Bilateral Trade)

BEX;, BIM;, gdpUS,  gdpChina,  pex,/ pim, n_stdy h_std;,
BEX;, 1
BIM; 0.144 1
gdpUS, 0.3387 0.4045 1
gdpChina,  0.3752 0.4563  0.9166 1
pex;/ pim; 0.145 0.1549  0.3853 0.3696 1
n_stdy 0.2003 0.5517  0.4107 0.499 0.1639 1
h_std; 0.4112 0.4963  0.5288 0.5993 0.2166 0.6773 1
nm_stdy 0.0662 03542  0.257 0.2869 0.1082 0.629 0.2553
hm_stdy, 0.2045 0.3541  0.3322 0.394 0.1401 0.4936  0.5941
nv_stdy 0.2061 0.5396  0.4028 0.495 0.1594 0.9831 0.7006
hv_std; 0.4055 0.4869  0.5226 0.5894 0.2133 0.6612  0.9927
cpatent, 0.374 0.456 0.849 0.9876 0.3332 0.5089  0.6003
wto, 0.3055 0.3667  0.8719 0.8157 0.1571 03772  0.4876

(To be Continued)
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(Continued)
BEX;, BIM;, gdpUS,  gdpChina,  pex,/ pim, n_std; h_stdy
nm_stdy;  hm_std;, nv_std; hv_std; cpatent, wto,
nm_std;, 1
hm_std, 05182 1
nv_std; 0.4762 0.4296 1
hv_std; 0.1992 0.4956 0.6963 1
cpatent, 0.2857 0.3996 0.5064 0.5894 1

wto, 0.236 0.3048  0.37 0.4819 0.7795 1
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